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(57) Abstract: An exposure apparatus, wherein an exposure is carried out while filling a space between a projection optical system 
and a substrate with a liquid, enables to suppress deterioration of a device caused by adherent liquid on the substrate. A device 
manufacturing system (SYS) comprises an exposure apparatus main unit (EX), an interface portion (IF) and a liquid removal unit 
(100). In the exposure apparatus main unit (EX), a space between a projection optical system (PL) and a substrate (P) is filled with 
a liquid (50) and an image of a pattern is projected onto the substrate (P) through the projection optical system (PL) and the liquid 
(50). The interface portion (IF) is arranged between the exposure apparatus main unit (EX) and a coater/developer main unit (C/D) 
which processes the substrate (P) after exposure. The liquid removal unit (100) removes the liquid (50) adhering to the substrate (P) 
before the exposed substrate (P) is transferred into the coaler/developer main body (C/D) via the interface portion (IF). 
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O N T I* U -V+ffit 5 5 (Z)St3Wji*l3»c5ur»fi^T— *>*SEtt«» PSTD5: 

M©n** P±l3$E^LTU&Fi3l3\ St5 Pro^St JSS^T'd^P L 
©HtSPffliJ(D5t^*^ (U>X) 6 0O)5fc$ire® (Tffi) 7 h<DRI)l::pJT^<Dftf*5 0 
*«)1lfe*n*o ±aBLfc«fc5lz:> fSf^Tt^P LO$feSiffiffliJl3(iU>X6 OtfgtUL 
TfcOs ft&5 0liU>X6 0<D*-lli$ft4t-S^-5l3«l^dc^tlTU5)o Ox 
£Hfr&fc3>ttffiP K(D«tt«*M»Jt**iT:i**o JMHWBBKfeHT. ft{*5 0 
l3lit"&*tffl!l*e>*iSo A r Fi+v?l/-1fife(D^^ ^ct^E L 

£mi*7K«5 >r^eWdl**i*«l^*<D»l* (9*£x hits i It) &tfK r F 
i*->7U-1f* (»*24 8nm) (DUV*) i: Lfc*S£\ ZG> 

B3t3tEL%2a'5Jj|gTfe*o 

S*fcS!«*tt E X 14. P L (Z>?cSi»® ( U >X 6 0 (D&iiB® ) 7 

P fcflDMODSBB 5 6 IZfRXamt 5 0 fcrnteTSftttteteSB ffiBB 5 6 (Dft 
1*5 0*laliRrft*f*®iRK«2h*«ilTU4o tt. tft»^» 

PLfcffiRPtffillllffi'J>&< SP£ftf*5 OTSfcfcrfctoOfctDTfc-aT. ft 

S 3 *u «ts* 3 aMferaizatttty x;u 4 #»tft$ tin**. 

m&m&&m i 3 / 4 ursaa 5 6 naw* 5 0 fcew&r 

So 
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asteiawxgsfi 2 it v WG\#>y. [sjiRL&asfcs ozi&mTz? xttezzma 

UTTffiliSS 6©a$f*5 OfcHMXT*,, ffilW5 6 13^5 0 fcfltfcriW* $PitC 
0 N T l£}W*ft*§£ft UEBU 3 siroa y X;U 4 UrSFe^ 5 6 IZ 

ML* 0i|X/X;U5»t/@iR*6*^LT*(iiBSna^feO«r»(3!>jaf*5 o&sia 
5 6ct 9 EMM" So ZtUZ&9* P L(D$tSffi® 7 fcgffi P tflDlHKDSW 

By&ft^jfc P L OSTiSg© U >X 6 0 li, ftgffi! 6 0 A ^S^lpJIZ^MfeSP^ 

^it^LTY$4^ipj (^s^rsj) izm^mmmzwimztiT^Zo ^.mm^t 

miZlt. 9tm®6 0A<DmTO)mZ(Dlk&&mz^*?M<D-®(DJW->&&& 
I*£*U i^^mPHznL-C, VT^Mtf-X^fo) (Xli+X^fS]) HSJgV 
T»»rS©lw|B|J«UT. X Y7f->5 2£^LTg*£Ptf+X;frIo] (XUfc-X 
^IqJ) HJ6*j8 • V (j3(i»iaW) T**£Mf ^l^ 1 5(55/3* h«tt^ 

HfcML* WT* 7f77- 7 7 >K • X4- + >^itT:#i>3 >v h 

tm—1Sfa\zmi*5 0t:%LTJ:5lZtk?£$tl-C^Z o 

E4li, «Sf^PLfl[)U>X6 0<Z>5£$iggP6 0 AL >${*5 OfcXttflfrfal;: 
^-Ti>^yX;U4 (4A-4C) »<*5 0«:lsli|xr4I3i|SyX;U5 (5 A. 
5B) fctOfiLSM^jFTglTfeSe HMClfcUT* L >X 6 OCD^gP 6 0 A© 

oP 6 OA?: XI4^[oJl3|^t;ct o 13 x + X^f^ffliJlZ 3 ZXDteteS XJU 4 A~4 C tflE 
M£ftx -XtflSjflJIca^flDlsMX^ XJU5 Ax 5 B tfiES£*iTU2> 0 ^LTx 

X;U4 A~4CI4^ < g3?^LT>^^^g1 ('|g^t*tlx !°]i|3x^X;u5 
Ax 5 BI4lH]iK < g4$:^UT^Is]iR^g2l3^*i^nT^'So 3*fc* #t^yx;U 



14 



WO 2004/053952 



PCT/JP2003/015587 



4 A- 4 C £\e\W; XJU 5 A, 5 B t %9t*mU 6 0 A<D<P<blZtt UT 1 8 
0° mSEL/c&MC:. i^/X^8A~8Ct, [°UJX ^ XJU 9 A . 9 BtftE&m. 
£*iTU?>o ;OU4 A~4 Ci:d]iJXy X)19 A x 9 B ill* y&TSfalZ&mz 

IH?'J£*U #t^y X;U8 A~8Ci:[s]»RyX^5 A, 5 B tli Ylfc^ftlZ^SIIie 

5>j^^. away x;u8 A~8ciif**smi ozftL-cmtem&mm.i \zmmzn. 
iE]iixe4, ^muiix/x^s a. 5B^ur, ^fit^M 1 ^tfaswEWx^m 

2l3cfc0^5 OcZ)^^U f [£li|XAMTt)ni.o t"^t>^x StRPtf-X^ftd&ij!) 
-fSPSKllix ilSf 3M«IS^Xil,4 (4A-4C) UT)${*#*t3SS 1 
biiSft5 0 im&Vt^lk PLtSSP t OF^IZfS^ *i?> h k. t Id. EiR / X)l 5 
(5A. 5B) , KUmVSlWeZlfrLTteteS 0^^lsli|X^2l3ll]i|X^tis U 
>X6 0h*^Ph(DF B ^>1S/Lr«i:olz:-X^fa]lc:;W5 0^;Ttti5>o — 75, ^EP 
XbT^T^S^fS] (+X^fS]) llgtSPfc&ii^TT^S^^Toii^lZlli. 
GttSttl 0. x;U8 A~8 C, HlUXg 1 1 . ^Z-^tslMX J XJU 9 A N 9 B£ffi 

(8A-8C) ^ LT»»««W-1 5 0 P L P 

©flBi;«IS*ti4ti: 5 £.l3. ( 9 A N 9 B ) % ^tHeHlX® 1 1 L 

T)$f*5 0*%f*®iR8il2llIsliR**is b>X6 0 P £<DmZMTcT£. r> 
i;+X^|fiJI3)af*5 0^3Sti*o 3(D<fcol3. $iJ8P2SSCONTIi. >$f*#t*&3itS 

PtD-XTS-fSG^ro^iAII^oT^S GlZ5\£&£tiZ>£olZLTZ&tlZ<DT's 

Mfssi 1 - < ^ 5 0 s 2f B i 5 eiz&mizm&Trz 
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1 fc, SffiPfc^UTc*^^ 1 $:lH)l£-ri>Is]lE^S2 2 t^i^Tl^o * 
;U^gP2 1 (D±®l3lin*^a-A^CD-glJ$:4llfi£-r5>^i»S?L^ISItt ) tir*5 

Ox *;u^gP2 1 lia^proTStp^sp^iRS^frSo 0^4112 2<*x-r— >- 
*;uygp2 1 . 7ktfmmm2 2ittu^-mm-r:^^^^>^2 sft&iztsufzti 

tfi^ ^*>a*2 5 dCfciftSS 2 8%^LT^oR?l^2 9 tflSI* *tiT^2> 0 
;"j?u8S2 8l3liA*^y2 8 A #l3:l±6;hTU£> o 

^;uygP2 1 lilfc2P2 3 ti:ti:Xf-^i2 OCD±®{I^UT#P$Rltglll$ 
lte>*iTUi.o mRP*&ft^tt)\>V%!>2 1 tf7f-^i2 0I^LT±#L 
thf, g*£PI**^-~>'2IS2 OJ;0gM"U D$i^il2 2(75lEibt3«l:0lH]fe»I^ 
tfeSo -75"> *;i,ygP2 1 #TI£LTi^h£l£S*5Pli*^-viiel§2 OcD_t 
® \zm\t b tiT o £> Sfl 2 ygp 2 4 IZcfc 0 £ *i5 o 

5^>M'2 5li N ^2«6ii^gH 2ffiiJl^^n^lg1 F^PgP2 6 fg3a8& 
^SH3ffliJI3^?tL/cm2^PgP2 7 t*ffiz.-C^2>o W> 1 PnlPSP 2 6 III* N d 
1 fUlPSP 26$: fW55l 1vt^26A #151* h *U % 2 B§P$P 2 7 
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Z©Sf3 2l5BPgD2 7 ^W^2v+y^2 7 A *)<ISI* 6 ftT H £> 0 ^2 
>t^26A, 27A (DgaGflHrftt* ftJWSSS CON Tl^et 0 *i2> „ * 1 v 
2 6A«*ii5t, £2tt&%&H 2I*«1 BUPSB2 6£:frLTi$<*P£ 
0 Oa)7f-vgi2 0lw7^-b^"5J8gi:«:So fg2iB&3lg 
H 2!*Sg1 mn$Z 2 6 LT**»A»« 1 0 Oca*-?- ygi2 OICttLTS 
ffiP£SBi£ ^Tfeic Jg3»ffllSlilH3li*2WPSP2 7*^Lr*# 

&*£2Sg1 0 0©^7 i -i/-^S2 0ir7^-b^pJ|gh3&So r&t>^. *3Jtt&£ 
fH3IJ§2 MP8P 27^ LT*fl5M*8t 1 0 0 (DXt- v£SS 2 0 Cltt LT 
g*fiP£afi£ (»di) "5T«gTfei)o -^x ^KI2vt>^26A, 2 7 AfcBfl 
U 3 d t(C<fc t) -v > a* 2 5 ftSBIiSflr 6 !;* ft* „ 

at&ffl^T«5t*nx ^fthM^LT. «*£*^-vP S T 2(Z:«ft£*l£gt6P 
UttUT, 7^4*>hT-£<0l*di^*iEtil« (AF K7*-*7) /A 

L (7)"- h U^'J >?*) tttt) CDft>P.iJ*^t>nSo HI l4»«^'5r-5>-P ST1*« 

ST 2^1HiyX7 i -v3 >l3te^TI+^Jii^^frort>?>^^^LTU?.o B^c 

v p s t 1 i^ff ftfc»ts p ©a^«!«*^7-r s i: . ttwm&mw. 1 

te*ffJtLx m&®^m.2lZ£K)mi*®W*:'frr>o »<*lsli|8M2lw«fcl»5«#l2l 
HX#&7r3£* Si^f-vPST 1 ^H*M*f*EXA^6»aJi«tiit»3 N 

jLfcS^-x- >" P S T 2 (flTfc*^- > a » E X 

fCl&A£*l£>o «*fi*-r-v'P ST 1 ±TH7 l 6^5i^^x.^:S^P(4. 
vP ST 1 <i;^21^iH 2lZ7 7 >o- K£;h.£>o sl^5if^a)StePCDT> 
□ - K£**xfcg*£7.^-vP ST 1 lis 5fcH3fc©»SP**1 JESRilH 1 fre> 
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gttsxox itsy^x-vs >-c<D&mstmzr$fti-Zo wi2m&mwiH2iz7>a 

- K?tifeS*5Plwli^(HlilX^S2TlaljixL#n«:A^o^j«<*5 Otftof/NZtt 

i, g^f->p s t 2\zm^^tiTzm^P(Dm^tmm. ms^t->p s 

mR*"r- v'P S T 1 (Df$iib(D*-, &£lMi#t;:S*5;*^-5>*P S T 1 Z&±£-& 
Tfc<tctu 0 ^©d:5l3T^^<h7:. «4&*^-vP S T 2±I3^W*^S1 

s>* p s t 1 <Dtimm*iz§6*gzR&-rztzm±~czz>o i^f-vP s 
t 1 otmmi^^nTLT^taiM^'^izit, mwmtzwitTztmz. ms.^T 

-y'PST 1 T'l*nntftteti%mi'?*ftfr-?IZ. IlSXf-vP S T 1 (D&W)(Dfr. 
fe?>Oli^l3fttSX^-5>-P S T 1 fcfflt^-t+Tfc < .taiZUTt.etUc 

S'JP^C O N T lilg 2 H 2 (D>$#PS*3iSg 1 0 0 

TffM yfv^2 6A4»5 (El5#?B) 0 z<D£Z. Ig2i>t^ 27 Ali 
E3i;enTU5)o ^2^1H 2li. SfS1 P^Pg(52 6 £^ LT»£ P £>fcttP*5!i: 

0 0CD^^-v^M2 0l3;gTo CKD££s IWlVtll 1 liTI$ LTfc 9 s 
MPIJ^^-v^M2 0±(D^>»uy$|3 2 1 &tff?l2*;i^S|3 2 4lZ&ft2tiZo 

m2M&mmH2i*XT-i;mw2 oizmfap zfeLtz*. tin r^psu2 

LTft>A2 S^OiliSTSo ff§2a&i£=£gH 2tfT J r>>*2 5 cfc 9 &g U £ £ 
?«£|gCON TISMI1 vv^2 6 A£&8i;&o ^+>A'2 5|*)g0 

liS^^FtiSo ^*>A2 5rtS0tfS&fl<**l£t>. $iJfJP^MCONTIi^;uygP2 
1 £±#-f £o JfOU^aJ2 1 <D±# 30)^x^^3 2 1 IZ^di^fLT 
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l£»«2 2*ffilbL. ^U^SP2 1 fefflfiP tttize Z^ftKHsJSET £><> Hlfctg 
»{*5 0fi<»&PJ:9M&3il£o MfiPI4*/K-*«fc LTO>^-fr >M 

P e>IRI4<? fifcflW* 5 0 14?- * >A* 2 5 f3*g*E3 ftTL^&tt^lltg 2 
9IZ:«fc9[H)i!X£*i£o »*»BIK«2 9l±^t>A2 5rtaNZ>a<*feJRttLfcfl*f* 
5 0 tfctKHJRSIf -SCfcT. »«EP3^t)fRli**i/cia<*:5 0%lsWRr*o 33T> 
fttt»3l$l3 2 914. ?*>A*2 5 rtffl®»toRtf?IHRUfca«*5 0©iR3IUW*:fc 
«l«fi«Jlwff"5o Z.ni3J:0, ?+>n'2 5©F»3S^M6&ir*-*>/t2 5rt»iz»(* 
5 0A<B3te»*c^<DT. ^-i»>/^2 5rtaB(Da**<*#<3K«ir*^fctt«:t%o * 
>t-^26A, 2 7 AfeBa»Lfct*l3t. ?*>/\*2 5 F*D<&>S o fcfif*:/)* 

MM 2 2©ffi«)fcffJtU SffiP€^;uy«B2 1 tttlZT^T^o WHP 
8ICONTIi,«2i'fy^2 7A *B8ttr *„ S2i/t-y^2 7A A«BB»**i 
fet>s ^3«5^S (SI2«8i£g&**) H3^JB2WD»2 7*^LT^^-2/-»« 
2 OI37*-fe* ^^-v««2 0±©J«i*5 0*MJ5fc#*ife«EP*«l$-r*o 

0 0I3J:0»#5 0ftP»***ifc«RPfcff»Lfcf!3«aSS«l«H 
3(4. ?*>/K2 5l*3®«fc •3«RP4JB2BanaJ2 7^LTl«ai"rSo 

B1 li^rjioic, »<*ftta&SB1 0 OlZck Ofti* 5 0*)<|$£S;ti£St5PI4 N 

* • f^ny/^C/D (3MM&BD) l4>Jt£*i£*&Pl3ttLT?g&4!/l?I£tfE 
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•f^Q^tgiC/D-SYS (5J!«£S§D) llHESTSIfll;:* aS#P*£2S 

ftynzw*»*4P»< ^fc^Tt^o £fc> 1 ooi^^Tiffip 

i^»Lfc»f*:5 o^^rscihizeto. stRP<DaK26«*»iwaiiRP^&jaf*A^ 
tu if§i >/^tc h 1 to&ommm<t mxMit) u/co. mm 

P*** tLfea&K P 4^2»!^g H 2 fcttSijCDJB 3 H 3 TrttlijMt~2> <fc ? I3 
H3T?ttKS**l*»ffiPI3li>a<*5 0^f<t»*-r. ft3j^$liH3()D^ 

$tegS*#EXT<Z>B*B!yii:x ^P**^M 1 0 OTCD^&Pfofc&ShfclWl;: 

•W^iC/D-SY SII«gi2l1-5.PSx *tR«|Jt LTtD-f >^-7x-7.gPI F £ 

□ 7/^lC/D- S Y Sinl/M^tiTU&ii^s □ • f^O'y/^fC/ 
D-SYS*)W>?-7x-3.g&IF£;fh£ -T CllEftfftfcSS E X - S Y S 



20 



WO 2004/053952 



PCT/JP2003/015587 



* >M*3tSC H 1 (DMa&tfSft&ltE X - S Y S(D««aJh&*o 

7jcttx *#f*«HftXWT«»i;:**i;:A*"C3 Static. fi*5P±<D?* S U 

151. 4 4 — 1. 4 7 gJt hf fctiT 0 v E L ©iti)^ tLTArFi+v 

-?U-+f# (;M1 9 3nm) P±Tr (4 1 / n „ -r&fc>*>**)1 

3 1 ~1 3 4 nmajKlZjSaJMbd^TaBt^flkfiEJb^&tiSo SIC M.^Jgli 
S»«t»HJt^T*«)n«. T&*)-fet*Jl • 44-1. 4 7i&HLmzW&z2tLZrzib. 

m^^mPL(D9cmiz9L0i^it^^m^t una. isij^pl©^^ 

0!lx.l#R£ (J«lB4X«v =>viix^) ©PSIz:fflu53t^ru- hTfeon«ku e 

(DRRJKs Jklf&j&tt(D&)-te*{&T21tZ<ton (myitis U3>**«MMf) 
□ 7. h tff£ < fc & t u o f'J/Stffe £> o T&t>*>. 883fc3fc E L ©SHtfl;: J: r> U ^7. h 
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a*ll«toT^*W»^«c^J:ol3S0BICll3£LT«fc«fcu o 
&fc\ *SUfiJK!B7?(*. »^^PLi:ait5PaiSii©Wtt*«K5 0T?«/c* 

ix o n\+ tzAmiim* 5 o *«fer«fi£Ta& o r t, «t i\ 0 
<ii#nnrf£>o 

t $ \zm* 5 o *<aw» u tt u j; -5 izstfE p amm^m o t> ) s-mmv-ztem&T 
2 5t*Lm^. */t-»3 oji3pffiai$ffRaa«izjBJ56**iT»o. ^©r 
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w&mmw.2 9tfmm2tiTi\z>o £fcx */^-su3 oi*x-r-->*««2 oizmm 

^tifcDaaJ3 1 (312®^ fcfc or Ox ff»««3 2l3«fc0^x-^S2 01Z 

ySP2 1 CD±#htti3*/\'-gB3 0t±#£*i2>o ^»n*-gP3 OliglSPCDJUSI 
£Socfc?ICl£l*£ftT^3£:«>x S*5 PcDBfellcfc OmiS* tl/L*<*5 OlifcM 
-3J3 OCD^'V KSIJ3 0 Alw[sli|X^tli>o KS*3 0 AHHhWR* *l£;?Sf* 5 

l**dfcfcT«o ZtLlIcfc 0. SI 1 Sdfe&ttTtiiH Lfc^* >A*2 5 IZJt^TlBI 
«&«Usratt*5 0©«ffl^©5IWife&l*lt-Ct*o 

3 g|»S§ 

mz. m7^0^^fy^m3mmw^mcDm^mmizmi^ti^mm^^m 1 
- v p s t izisit t» tir u £,<&t-& s o e x commits 1 t 

El 7 (a) IZfcLxTx Mfi*x-5/"PSTH\ »5 P £*5xirf £>*;i^$B 2 IS 
V&2*)IP&2 4£.. *M-gP3 0«:iRgprffi3ficiaSa3 1 * L 

Tx El 7 (a) ib)\,&m 1&tf*2*JI,yffl2 4U:ff**S*lTU 

aiffiPiwWrsa^ftis^TLfe&x ^jsp^sconti*. H7 (b) iz^-Tct 
5iz:x «aBjt¥*p l t&i&p £<DM\ztt-rz%Li*m&&m. 1 ^ 5 oa>« 

t&fcfMtrSfcfcfcKx ^Ei|3x^S2m:'9S^P±G)^5 0$:[oli|xri>o * 

(Dls]iR^/)^Tr-g>i:x **R^t— S/'P ST^mP L©fiT^ 

-£&o JJJ^Ts $«slgCONTIi. gt5P£«ISf 5*^yg02 1 £±frr£t 
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fc*,K:rt/<-S&3 0fc±#U ®l£tt«2 2fcffittLT*GRP&lsH£T*o 3*111 

2/)Wf->P s t ^K>ms.p^mihT^ 0 

1©Sffi7f-vPST 1 lCfcl*£S»3Ih> »2©aiffi^^-S?P S T 2IZ& 

£ bu rzsis p f cf* * l €: £> tz tt> izmm p z s # -5 £ mm u r 

<Z>i£fT&oT. *2»a&MH 2h*3!»aSiail«H3ta)f«lza;lt<&tls > 
£503 3 £ N mSLP&mW (T®) IZttLTfift£o*£ttl*TCa>ai5P©il®l3 
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1 > Jg 2 Hfcaiffl 3 3. 3 4 0)*4i**il*3IE»*^LrSM*#t|S(g«3 5lw»l**4x. 

§ift£3n x *2ifcfciSgP3 3. 3 4i:«j*t5, *H)teJI5S8lI*J^T, SltMftteS* 
M3 5li^i7-4i*gt5o 

MBit, H8(D^-^>A*2 5|*)g|l$:±75'^e>E^llT:fc5o HI 9 II^Tct 5 13. 
**5Pli^©Tffia>Ytt^lS0iaS«ll®«:«^fi3 6II«fcO«^*l5 (fcfc. HI 8 
I3I*«*SM3 6l*®^£*iTUfclO o «»S«3 6li*2»j3IMH 2<£9£ 
ffiPfc»£*U 3<Z);Jg<*ft£:S*5P£«}rr£o «#2t® 3 6 tlT 

lx*««PI4Jg3aKaiMH 3l3»**iS«J:-5l3«:-3T-txSo *1 Qfctbffi3 3I4Y 
W^lfiJtJl^lRltr*^ X;i/*f*SP3 3 Ah. / X^fcSP 3 3 A©*#^IrJIZ 
fctt&A/Tflftttfcftfc^X^LS 3 Bfc£H;LTU£o SW*ttta»«3 5 6*8*6 
$*lfclg»X7 X>»U?L3 3 B<D*tl**l3!r6ift*a*tlfto fg2Qfc£ii 
gp 3 4 fclfi 1 ofcjiiSP 3 3 fc m&om&ZG LTfc 0 , Yfft^fqj^^^lSjtrS J 

ftftgff 3 6 tifcgffi PtiK ^ 2 RfcttiSP 3 3, 3 4 h ttffl*t»»Rl 

igl3|$lte>tlTU5o *HJ6J^«S-Clis 811 . !f§2Qfc£tiSJ3 3, 3 4^^13 

6 \z&m$ tifca^s p i3*«f lt x «i^isai33ta»«i-r s «t a ic& o * 0 &*>\ 

««»«3 6lie«)»I*ttM\ »K 2 nfctiigp 3 3 , 3 4l3*tUTg*£P£fc 
»r*«k'5ClLT:t,J;^L. Sf?1 . g!2Dfctb§P3 3. 3 4 £ffl$mW 3 6 h©7X^ 

«Sii^MH 2#a*#5 0£f<t*LTlt*SlKP£«#SI»3 6l3;Jg-T 0 WWSSiBC 
0 N T x «&$SB3 6IIffft£*iTl>**tSPl;:**LT\ IfM „ !f§ 2 Dfc&gp 3 3. 
3 4«fc«3SM*fcifc£f'J-l**o 3. CTx KM . ^ 2 B^tBSP 3 3. 3 4 lC«t 
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fflSSBCONTIi* «}$S*3 6IZff»*tiT^S*«Plz:WLT*1 . fg2P^ttl 
3 4^X^(S)i:fll)$t«:tf b^P^$W^ 0 CZT. IB 1. * 2 
P^iUg|53 3. 3 4*tl?tl(DSX)\,*i*®(DM$l*mmP£K)+ttZl\rz{to. S 
tRP©35Kli±Wi»JB3& <SH**^tf*l^&ti*o «<*3t»«ifttf«tl*&*ift^tlZ 

Olii»#»3ira2 9l3@iR**i«o 0*<^$ti^SffiPI*^3«S^g 
H 3I3jft**lS 0 

Sg 5 

2 9i;35K%^LT:«tt**i, SffiPO^SXlfSSCD^tL^til^SLTUS^ 

*£!£B3 9 tlixTL^o ^1 . 35 2"R3|gp3 7. 3 8 ltm& P Ultt LT 

I3li. SUmi^MCON Tli. JRK *2»§ISIJ3 7. 3 8 P KJfcad-frfctt 

!BT. fcf*«R3l$SB 2 9 3*ll3«t0x P IZttS LTl^M 5 0 

I4JB1 s *2i»5l»3 7s 3 8*^UT*<**g|«il2 9(3«k?l**l*o ?LT, 
*1 v IR24&3I8IS3 7. 3 8fe3l4SPlz>*LTX«i^rRllZ»ttL"3-3*#«giSI* 
2 9IC«t*«k5l»^«:?f-5 Z hid J: On WEPIC«"»UTt\4*flK5 O^^ti 

-) ^tTUSo *£«M3 9©KM^J:oTf L +>/^2 5i*iaJ*<*g»**i* 
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u-ctaB£Ti>o Bate««*«KEx©«iittt«i «t»»tra«7!ft%<DT. 

3 3, 34tv COD^K % 2 DfciiiSP 3 3 „ 3 4 £HX§T £>^* >A4 0 hfciia. 
T^£> 0 *H^^lZlfc!t?>^^ >M*4 Oli. ZI4^fS]l3-rtLTJf^^tL^1 x 
»2BaPW4 1 , 4 2£fig*Tl\So &fcx **KBJB»li*5l^*IB 1 x 
4K 4 2lZliv* >y £liI£l*<=>*iTl\&t^\ >v * ^rlSltS Z tfoJ&T'fo 
Zo ^trUTx »tSJK«8l3*Jlt%JB2HIK3ISI«H2l4x »«Pfc««LfctK!BTJB 
1 SBP8B4 1 t^lTftWU 0l*lS&l3*fA"5J&fc7-Agp (SliegW) 4 

>/\'4 0|*)lCllf A"T?>o ZCT, jS*50WfLTl*S«SP«:«^t57-A 
SP4 3 MPSP4 1 tfx JB2MPSJ4 2«t 0 Ztt^(n]l3fct^TT^r 

^•LTv 3 li«t5P0>f«gM£lf*$L fctt»TJBU « 2 ofctiJgP 3 3 > 

3 4l3WLTait5P*»lbr*o SM x !?§ 2 HfctiigP 3 3x 3 4li*£U)-r&g*5P 13 
WUTSW**i«*f*lt5o StfiPi::ttgLTt^}fc#5 OttJMtOifcSttttCJ; 0 
»***lSo Clc7)hiS N S*£PtfM$4LTU&0>Tx >«f*5 0li^mi3«t«9SffiP 
0DMM^[RjT^ffl'Jl3§Slx:f?S!lbx *tt.Pfre><Dftf*5 0©P**AHE£S*l* o S 

QR3l£«2 9K:[s)JR£*i*o fcfcx *ffiP&«#£-ttfctt!B-e»i*5 O^gSlxlJ: 
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lattiUo -r«:t>^x fttttt£&si oo fci/ndu g*&pa)is)iE> 

3G)^>3t £tt o T £ U U C *l £ £ iK*!^ a-fritT*, «fc U „ 

iii2>o fll2SBPaJ4 2>fi«Slitt. *3JllB2&MH3fcLT<D7-AaJ (^2«SiHSP 
*f) 4 4JtflftW-&*i"Cl*4o >fcf*5 0 A<^*tifeStttPliT-Ag|J4 3^67- 
AgM 4t*«i**tLSo 

fc*>\ CCTlix ^^>A4 0l^»Xr«l»Ii*t5P%«^*-B-TaKSirSJ:-5 
dlfWJIUfctfx ^*>M4 0J.m<D(iLST?> ^#5 0A^§LfcSffiP«r7jc^ffilz: 

IZ^#Ufc^5 0li«S^4'l3fct^Tg*l^«t•9§^fiP^^>gini>o fcfcx CCD*: 

$ ommm* izit i *i w ct o sts p a* e> m*ifc»f* 5 o * ihwxt s e^s^is 

mLfc£§l3^S*&Pi::ttSLTU£>$f*5 0 *<3i 2 aSillSIS H 2 (T-Agp 
4 3) dttJ&LTfcs ^CD^5 0$S2MSiH 2 (7-A8D4 3) «tOil*> 

©^^Sit5:i:)!)^l5o S&2JIKS«»H 2 (7-Ag(J4 3) CDft®£}£;$ 
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£fliLTt,«£uu — sw;:arr«i:-3i;:LTt,«fcUo 
sg7 5^m?j 

(D^^ISSCD^4'l3lSlte.tifc>S^^M1 0 OTStfiP£ft£l:l"Cl\£tf. 1211 
2lZ^-r=to!3. g*£P<Z)^^7f£T:£>c>T**5P£a8£ (y>0-K) -f£>BU 
13, ^ft 5 O^f LfcllS P ^ Lt L^iffiXf - vP S T (Z^f-v5 
1) ^{tiltS^tT. >«f*5 OCDP^^^r-^cfc-DllUT^^Uo EI1 
S^f-yPST (Z7f-v5 1 ) liv *©_tffil&**8Bl;:aS«P&flM*LT 

3M$^iTJ3 0, ^(DHWX>S7 3li(4»i*:iRiRSM*7 1 tfM£*VUU5>o Z 
7f->5 1 rtSPICJix *©-«*gP*ls]iR;l|7 3ttliL, ffei*gp& Z*t— ^5 

5 1 ±(3fc^T. Z7f->'5 1 l3«#$*lTOS»RP t TO** 7 1 ((U 
4X>3f7 3) fcoMdttx C©^fiPCDnil$:Fir^4iTlX«9®t;Ift^(D^ifij!]7 , U- K 
gP7 9jb<I&l*€>*lTl^ 0 aift^U- KSP7 9(D^®(D^?liZX^-v5 1 

SP#7 1 ((5]i|X;S7 3) li, >S^Is]iR^S2TlsliRL#^&*^^f*5 0$:"»i|X 
(IsJJR) -r£«;l>lfc*fcLTl**o fcfcEII 2(wfct\T. ZXf-y"5 1 <D+X$J 
i«aJI3ld:Yfft^lRllZS«r*»»tt5 4 XJMftl*&*U Yfflftai3liX«l#fal£JS 
&r5»Kjflt5 4 YA^I^e»tiTfcOx U-tf=F^Si'ttC:*i6>»l6il5 4Xs 5 4 
Y I w b - 4 HSfct t T«*S X - V P S T (D X Wn&tfk If Y Ni£ ft II It £>(iLg 
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mRPomjtnj'ik, in 213^1- z 7,^- v 5 1 (i^t-vpst) j*t> 

g*£P£86& (7>a- K) Z^f-v5 1 li, ^<DZ*-r-v5 1 13 

iaite>*LTu*u^«j>yffli«izj:ij«t4af^ cnicf¥oTZ^^-v5 1±© 

aMKPt«lte>*iSo do-rSZtldJ;^ &ft5rn£l3*SUTfit5P±l3^-f 
*}«f*5 OliSafttB (im) l3«fciK EJ1RSH7 3 £ TOTEMS* ft* «, fcfc. 

Z^f->5 1 Z £lZ±vTm*l£&&?t¥&P L<D9tm&£ Z 

Xf-v5 1 (3KRP) h#M^£fc^fttf£>£i§^l3te. Z7f-v5 1 (g*S 
7f-i>'PST) tctSH^^^P L<Z>KT«fc»>iIjB£-t*\ P L fcSStftfc 

±lBH«6^l3fcUTIi. Si^f-vPST ( ZXr-v5 1 ) (Dft£$4 
I3cfc OaifiP^^ItT^ StfiP±©>fcft:£P*ST£«fc5l3LTU£#x ^¥1 - 
2 1 4 0 4 2-ft£$gl3H^£ftTU2><J:ol3. StEPOn- KJRl/T' >□ — KODfc 

»(DS4fiP^«^L-c±T»)-r^a^^gp^s^^7 L -vP s YnHMfltetiT 
its^f-vP s T^<bS«RP4j»£iit-2)fri3. K^«f i7*aa*i»sft 

tSPCDftSfck mf*0)l!»:^#lt(3j;?)^ODU-rtL^a)^«:fflUTt.«tLNL, £1 

#13. ui 3t#fiRu&^6*«9i©m8iiieB«a)ji3ta$iiiiot^-cittw-rft 0 
e x £»ttj*£ga 1 o o ^cD»aiei8©ift epfix Sft&JitftastiE p 
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So 

HI 3l3fclNT> 8tJ*S5*1 5 0I4> ^*>M'1 5 1 ^*>M'1 5 1 |*)gBII 
5 2i:^iiIi^o >Jfe}*>*0ttt£« 1 5 214, £tfi P0±iB;& tTF 

mo^tietuzm&tezm&TZo ^*>/\*i 5 1 14. 8ftgtt*{*Exftji3MP 

■TSSB1BBDSP1 53t, ftttP»££S1 0 0ffll3MPTSS52l«jpan 54t% 
IiTU5» S51 > JS2MP8B1 5 3, 1 5 4I3I4. Sf§ 1 % SS2F»fjPSn 5 3.1 
5 4OTt5vt>^1 5 3 A, 1 5 4 A tf^ft^ftlSI* t>*VCU£> 0 Bft^m 

1 5 3 £*M,-C8tS*SSS 1 5 0tD^*>A1 5 1 ftgpi *i£ 0 ft>A1 5 

1 rtWl3tta«P*«»r*^««iW»lt6*i-Ci3»J. «RPIt3©«»8lT? 
ft** * *ifctt!BT?8t»* * fit ^ T;5fe>f M$ ft* o mfttmz P li* 2 «S 

£««H 2l3J:9»f***»«1 0 0ll«J3IStiS o jfcttPfc^gtg 1 OOI4St£P 

3 it, ^aasizai-^ < BftSS*ttE xToRaaraiztt. *<* 5 o t lt* 

;U**«LM&tiT-t^o Wilis a^TtE L(D7t;J^*<F 2 U— tf-'TfcSH^ 3 
©F 2 U-1f*teli*£ffijBL&l\©T. »f* 5 0 h IT F 8 U -+f^%Sii"5J^fe 
7 ^£ffli*£3tl3«J:9Ii^JI^B^&3o 3©JsOf3 x -^<*5 0i: 

UTI4, ?ja;tH(&fc<D£fflu5 3htf^T£>£o ££s 5 0 £ LTlt. mit 
3fe E L 13 WSaSJfl14*<3D oTT S 3 £tt®*/r¥tf^ < s P L P 

ftSllM^tlTl^?* hUv7 M;i#LT^&M0Jxl4*-fe^->Eb£flH*5 3£: 

S4&P$:;5t)frS3^l3cboT. a*««ft4>x &£>LW4gt5P<D«S&4'l3g*£PI3 
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^»«p fcafta&r attis a h cm&*§8§<dti:u aft&o&ffi p ^ e>*§T u 

«K^y-'S/"tt PSTK PST2©2 OiBI* btiTfc 0 , 8^Hfl*#liHtt^ 

*Jlifc«8P*M 61t, «SP*t1 6 1 =fc*LTlHWX**ifc»#5 0*«gM*1 6 1 
J:0»tiir*iaf*:>»5l*S«1 6 2 t£fiit;LTU£>o *H«fiJBJBTI*. *iSSB**1 6 1 
li. Sfi7T-vP ST (PSTK PST2) h^M^ctttt 1 0 0 £<DN1. o 

e»*iTl>5e «SP*t1 6 1 6 2hliWSS1 6 3£^LTi$tI£*i 

T*J0. 6 3IZli, 305®8S1 6 3©36tt«:eBBI!|-rft/t;i,71 6 3Atf|£l* 

1»;M5 0a<tt*LTi\5StePfc*2ittJ2&£»H 2 Trtt6£ LTu£§4>, 
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^11 6 2li^*>M'2SSCH 1 ftZNZWUfbtirzBZm'l 6 1±©liS«:5 0&i» 
5\-tZZtT'T+>/imW:CH 1 ttSBII^tBU f+>Mg§CH 1 I*) SB MSB** 
1 6 1 l^^5 0^g^t>^l>ctol'-r?>Z:i:^Tg. >/\'^fC H 1 |*)oBI3 

ill 6 2lix tilSBfa 1 6 1 *ife»{*5 0(7>»gi»^%a«lfi«JlC?f -5 Z t 

T§5o flftSlttfEfcilfiWJlZfT? itl3«fc»5. «SB**1 6 1 iZlZfti* 5 0 6 

-7^ mi*«5fcg«*#Ex-e©attP©R*fc»$«i;:iis ^^i^ti 6213^ 

*Wk3llM* (SfailMt) £fr*>t\ mWXK(Dm?gL\Ztil^<Dfr.^\mtt'irro z 

m%(DT(D±-Clzmi-Z Z t^iJLl^^ g*£ P 6>35T Lfcj*#(Dl&»£SI* 

6 0 t LTiiv *ISB** 1 6 1 JkVm#W&Mm 1 6 2 IZRR* 3 t fc < . »5P& 
A^&JSTLfcJaf**laliRTS*«R6Tfe*itf«i:Lx 0 

mw^mw. 1 o oii. jb 1 -enmBmo^T'tinm^miztzifibtitzmi* 
ztc, ±&(Dmimmizt$i\-ci*, itmmi ocm N ^@iir^s2ti2) 
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R»Lfc7f- v£»tf(D4>TfH&31±SfciM5fc«afc LTIiv «a.K«SMi6 
- 1 2 4 8 7 3^$BI3. i/-±l^m^ai*©»t*:«*JBfltL*a)«t» 
II«5E*«»-rft*aW%»«fcLTttx 0!la.tf»RHM 0-3 03 1 1 
^#HI4tt*5, 8 2 5, 0 4 3l3**l**l»lil3Ba**tlTte»?* dti^O'iHB 

a*fc£B (a^»«*f*=) EXiiLTli, ?X^Mh»iPt^MillLr7 
g (x**->^-*xyO ©fti:, 77 ^ M ^Sfi P i: 4»± Lfctt!BT77 ^ 

>k • 7f< -y^^flDa^aictaffl-csso 
™aiffl©a^siai;iR€)*i-r. MaE^B^waMaxttx-f *7u-r*aM§a>a 

Tfe^S^. WBHMl^y h\ BBB?- (CCD) uli ^XliTX^fci; 
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7 1 7 V > m l v f:l7 : M±MfS «t V □ - U > V £ tzl* 'J 7 5 9 t> £ ffl L> 
fcj:u 0 U ^T^-^^l^'JC^ *dtf$|*5, 6 2 3,8 5 3RV5, 5 2 8,1 

§7f-vPST, MS T(DmmWtmt -;^7tlCJS5^iBSL/z^5^ 

^t-vP S T N MST£IEirr5¥®^-*£ffll>T 5 t e fcU 0 ZCD^. 

htii^2-7 h£<DU-r**lfr-;££;*-r-vP S T\ MS Td&^U fig 
5^--<y h ttt?i2 7 h t©ffe^$:7f-vP ST, MST (D&WjMffllZaxlt 

SOr-vP S TOXmiZJ: K)§t±-?%!xtite, W&Vl^ P L UUsfrfc&U 

^mumit. ^Jxli^Sl^5 , 5 2 8, 1 1 8 W8- 1 6 6 4 7 5-(f& 

£ nfc@0)>£^T-^ £ *l 5> 0 II t x T . *§/3 L T *S:ODlB«tOD-gP £ -r 

IdfSfrb&l^ailx T7U-Ag0#£flH^T^Mftl::/* (Zifetf LTt ct L\« 

ZCD&tXDWmiD&l*. tf'Uli**^!* 5,8 7 4,8 20 (^1?8- 3 30 2 2 
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XtD^g • tegglStt^TO 7.-^ 7*2 0 1 v ZCDtSLWtXTvZnzm^l^Tz^XZ 
T772 0 3, ^Lfcll]5Sm^^^MEXlz:«J;»9 T7^(D/^->$:Stell 
*">t^ >^"H, /\*«y^-^X^$:^t;) 2 0 5. ^I7f'y72 0 6^iT 
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tTzm&m 2 iztmnmxmmo 
y \-* - ><D&*m&iz&&-t2>&f&%m& t . 
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5. mtt/^-mm*T*>j^$;£ztzftm£Tztmm4izimcDmftm 

So 

7 . l\* - ><D&*m**ft LTS*K±fHE3|: LTS«*«3fer S»3t»*Tfc 
K 2, 4&t/7cD^T";h.fr-iI[ZlBm©^7fc£iiio 

1 0. HuIB^^^^SIi. ltulE«t£±©^tt£S£^£i*£Ch£4$mt-f £>IS 
3fcHK 2, 4XU c 7(DL>-r"ti^-lIl3lBilca)ll7t^So 

1 2. suiB;WP^^Mii. mmwbwmLTzmtiizisiH,* ■£z®&&m*'g 
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1 3. iraiB»ttj$£&ffi2. mmtetiwmLtzmmzmfzztzftmt-fz 
1 5 . ffiiB»{*&2r$gs(±. mmfacDmmizttw Lfe^^ts ztz& 

%&®mzm$zixtzmmzttmLTz.m&<Dm&*'n^ zt*&®i£Tzm?m. 1 

2, 4%.zf7om-ftifr-mizim<Dm%mw.o 

1 9. ^bic. wfo*T-v*ffi7L, mk*T-v\zmifflm&&mim\t*> 

2 0 . H5IBS^^-->-|zMIB^P**^§* < lS^e.tiTU 5Si^iI7 ICIBtt© 
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mxztirzmmz ®mr & mmm. #»aj n s miz , <* titers. % 

2 6. Bu!E$t<*l^ 7ktlt^^Zt^mt-t^mmM2 3~2 SO^T'tifr 
-iII3lBS)c©Sl7t^o 

2 7. M'^->©«$:>?g^$^UTS4S±^CTU-C«^$:Sl7 l 6-rSll7 , c^gT- 
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SSft*iJt2 7l3tBS£flD8$fc£tSo 

3 0 . |frl5^ 1 m&$miZ.J:2>mfaO>ffi£m&(DT<D'J>l3: < fcfc— SH3E«**u 

mn 2 7 iztmomytgtmo 

«riS»1 «ft^l3«*#*ftfc»RA f B*fc**iTi^£ §13. B*IB!f!2&mM# 

3 2. Ifi^ilK 2> 4, 7. 2K 23. 2 7»U C 3 1 (DU-Ttlfr— Il(3i3« 
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